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ABSTRACT 
Three phase synchronous motor has a wide range of applications. Its constant-
speed operation (even under load variation and voltage fluctuation) and high efficiency 
make it most suitable for constant-speed, continuous-running drives such as motor-
generator sets, air compressors, centrifugal pumps, blowers, crushers and many types of 
continuous-processing mills. However, this motor is not a self-started type. There are 
many methods implemented in order to bring up the motor's speed to the required limit. 
One of the approaches is by using variable-frequency supply starter that is used in this 
project work. Realizing the importance of motor performance information in practice, 
this project aimed to carry out the standard motor tests and observe the characteristics. 
Two main methods are applied in this particular system where one of them is by running 
up the synchronous motor conventionally. "Prime mover" is coupled to the motor and 
drives it to the desired speed before supplying electrical sources. The other method is by 
using variable-frequency (inverter) supply connected to the synchronous motor and run 
the motor accordingly. A number of experiments are set up either with and without the 
inverter to analyze and compare their performance characteristics. The results are 
reported and discussed in this work. 
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ABSTRAK 
Motor segerak tiga fasa memiliki aplikasi penggunaan yang sangat meluas. 
Operasi kelajuan yang tetapnya (walau pun beroperasi dibawah nilai beban yang 
pelbagai dan ketidakstbilan voltan) dan kecekapan yang tinggi membuatkannya adalah 
yang paling sesuai bagi pemacu dari jenis kelajuan-tetap dan memerlukan operasi yang 
berterusan seperti set motor-penjana, pam empar, peniup , mesin penghancur dan lain-
lain kategori industri yang berkaitan. Walaubagaimanapun, motor ini bukanlah dari jenis 
yang boleh digerakkan dengan hanya memberikan bekalan elektrik. Terdapat banyak 
kaedah yang digunakan untuk menggerak motor daripada keadaan rehat kepada tahap 
kelajuan yang dikehendaki. Salah satu daripadanya adalah dengan menggunakan 
bekalan pemula pembolehubah frekuensi yang juga telah digunakan didalam kerja ini. 
Atas kesedaran akan kepentingan motor segerak, tesis ini bermatlamat untuk 
melaksanakan beberapa ujikaji dan pemerhatian keatas karektor prestasinya. Dua kaedah 
telah digunapakai didalam sistem ini diman salah satu daripadanya adalah memacu 
motor secara konvensional. "Penggerak utama' disambung kepada motor dan 
memacunya kepada kelajuan yang dikehendaki sebelum sumber elektrik dibekalkan. 
Satu lagi kaedah adalah dengan menyambungkan bekalan pembolehubah frekuensi 
(penyongsang) kepada motor segerak dan memacunya. 8eberapa set ujikaji dijalankan 
sarna ada menggunakan penyongsang atau tidak telah dijalankan untuk menganalisis dan 
membandingkan karektor prestasi motor tersebut. Hasilnya telah diapor dan 
dibincangkan didalam kerja ini. 
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CHAPTER II 
LITERATURE REVIEW 
This chapter will review past literature and discuss about operating 
characteristics of synchronous motor. The elements of speed control will be briefly 
discussed as well as the application for three phase synchronous motor. Finally, all the 
reviewed literature will be summarized. 
2.1 Synchronous Motor 
Synchronous means to occur at regular or fixed intervals. An AC Synchronous 
Motor is an electrical motor that rotates at a fixed speed, regardless of any increase or 
decrease in load. The motor will keep its fixes speed regardless of the torque required up 
until it reaches its stall torque rating. If the load becomes greater than the motor's stall 
torque, the AC Synchronous Motor will not slow down until it reaches a point at which 
it will stall and stop turning. The AC Synchronous motor is an effective way to obtain a 
fixed speed at a very low motor system cost [10]. No expensive driver or amplifier is 
II 
nece sary. Mo t synchronous motor are u ed where preci e timing and con tant p d 
are required. 
AC Synchronou Motor range In ize from ub-fractional hor pm r to 0 er 
10,000 horsepower. Smaller synchronou motor can b found in hou ehold de ic 
such as clock timers, fan and ca ette player , and a tepp r motor in computer di k 
drives and printers. Larger ynchronou motors are u ed in proce indu tri and dri 
equipment such a compre sors. Large ynchronou motor mo t commonl emplo a 
three-pha e y tem. The smaller AC ynchronous Motors commonly u a ingl -pha e 
system. The three-pha e A ynchronous Motor i the focus ofthi tudy. 
Ba ically, according to the hape of the field , ynchronou motor may be 
cia ified a cylindrical-rotor (non- alient pole) motor (Figure 2.]) and alient-pol 
machines (Figure 2.2). 
Rotor 
Fie! d wmciog 
Figure 2.1 : Basic con truction ofc lindrical-rotor yn hronou motor t p 
